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(54) 16:9 aspect ratio conversion by letterbox method for an MPEG image 



(57) A method and apparatus for converting a digital 
video image to a higher aspect ratio format at a decoder 
by line dropping. For example, conversion from a 4:3 to 
a 16:9 letterbox format may be achieved. Line dropping 
for non-anchor pictures (e.g., B-pictures) occurs on a 
decoding-side of the decoder, prior to storage in mem- 
ory. Line dropping for anchor pictures (e.g., I- and Pic- 
tures) occurs on a display-side of the decoder, after 



being retrieved from the memory, and prior to display. 
Additional memory space is freed to allow storage of 
additional decoded data, thus compensating for the 
decrease in display processing time caused by a 
reduced number of active video lines that are processed 
with the letter box format. 



N TYPE 
READER 



CONTROL 



SELECT 



DOTAL 
VIDEO 
BIT STREAM 



DECOMPRESSION 



EMGBC 



Mis 



CM 
< 

CO 
CO 

<o 

CM 



PCTURE 
TYPE 



LINE 



120 



V 
152 
154 



158- 



h48 J 



/170 



149 J 



UNE 
DROPPER 



r J . L COR 

>J DISPLAY DATA 
FUNCTION 



1-PtCTURE 
BUFFER 



P-PICTURE 
BUFFER 



B-PICTURE 
BUFFER 



VBV BUFFER 



M43 



16 usrr SDRAM 



FIG.1 



Q. 
LU 



Printed by Xerox (UK) Business Services 
2.16.7 (HRS)/3.6 



BNSDOCID: <EP 1026884A2_I_> 



EP 1 026 884 A2 



Description 

BACKGROUND OF THE INVENTION 



[0001] The present invention relates to a method 
and apparatus for converting a digital video image to a 
higher aspect ratio format at a decoder by line dropping. 
The invention is particularly suitable for use with digital 
video data corresponding to the MPEG-2 standard. 
[0002] The transmission of digital video data via 
broadband communication systems such as cable tele- 
vision or satellite television networks has become 
increasingly popular. Digital decoders, e.g. set-top 
boxes, are provided in consumers' homes tor use in 
receiving the digital video signals and processing the 
signals in a format that is suitable for display on a televi- 
sion, video display terminal, or the like. However, the 
processing and memory storage requirements of such 
set-top boxes is significant and must be kept as low as 
possible in order to maintain the commercial feasibility 
of the network. 

[0003] In particular, in many cases it is desirable to 
provide a capability at the decoder for converting a dig- 
ital video image having an aspect ratio, e.g., 4:3, that is 
sized for conventional television screens, to a higher 
aspect ratio, e.g.. 16:9. A 16:9 aspect ratio is commonly 
used for filming motion pictures that are intended to be 
shown on screens in movie theaters. This aspect ratio 
allows a greater range of horizontal motion in the image. 
[0004] However, the 4:3 aspect ratio has prevailed 
in television screen design and frame formats in the 
existing television transmission standards, including 
Phase Alternation Line (PAL) and National Television 
System Committee (NTSC). Accordingly, to display a 
conventional NTSC or PAL signal in a 16:9 format on a 
television screen, the image appears with black regions 
above and below the active video lines. 
[0005] Moreover, decompression of digital video 
signals, such as those conforming to the MPEG-2 
standard, requires the use of an external memory, such 
as Dynamic Random Access Memory (DRAM), to pro- 
vide frame buffers for the different picture types (e.g., h 
P- and B-pictures), and to provide a Video Buffer Verifier 
(VBV) buffer. The buffer arrangement is generally opti- 
mized for handling the MPEG-2 Main Profile at Main 
Level requirement. The MPEG-2 standard also requires 
the VBV buffer to be at least 1.75 Mbit. With these limi- 
tations, and the memory anangement existing in current 
video decorrpression processors, there is no additional 
memory space or memory bandwidth available to sup- 
port 16:9 aspect ratio conversion by letterbox at a 
decoder. 

[0006] Accordingly, it would be desirable to provide 
a system for converting the aspect ratio of a digital video 
image at a decoder without requiring additional memory 
space or memory bandwidth. The system should be 
compatible with existing digital video standards, includ- 
ing MPEG-2, and existing television transmission for- 



mats, including PAL and NTSC. 
[0007] In a particular embodiment, the system 
should provide an architecture and methodology which 
uses only a 16 Mbit EDO DRAM operating at 27 MHz 
5 (with a 32-bit data bus), or a SDRAM operating at 54 
MHz (with a 16-bit data bus) for converting a 4:3 aspect 
ratio image to a 16:9 aspect ratio image. However, the 
system should provide other conversions to larger 
aspect ratios as required. 
w [0008] The system should be compatible with both 
field mode (e.g., interlaced scan) and frame mode (e.g.. 
progressive scan) video. 

[0009] The present invention provides a system 
having the above and other advantages. 
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SUMMARY OF THE INVENTION 



[0010] The present invention relates to a method 
and apparatus for converting a digital video image to a 

20 higher aspect ratio format at a decoder by line dropping. 
[0011] In accordance with the present invention, 
line dropping for non-anchor pictures occurs on the 
decoding-side of the decoder, prior to storage in mem- 
ory, while line dropping for anchor pictures occurs on 

25 the display-side of the decoder, after being retrieved 
from the memory, and prior to display. The present 
invention therefore can provide an aspect ratio conver- 
sion capability without requiring additional memory 
space or bandwidth that would otherwise be required 

30 due to the increased delay between decoding time and 
display time incurred with letterbox aspect ratio conver- 
sions. This increased delay is caused by a decrease in 
display processing time since the number of active 
video lines that must be processed is reduced with the 
35 letter box format. Therefore, additional memory space 
must be freed to allow storage of additional decoded 
data to avoid data under runs to the display. The present 
invention achieves this goal. 

[001 2] A particular method for changing the aspect 
40 ratio of digital video images, where each image has sev- 
eral video lines, includes the step ol (a) determining the 
picture types of the digital video images received at a 
decoder, where the picture type is an anchor image, 
such as an I- or P-picture, or a non-anchor image, such 
45 as a B-picture. In a step (b), lines are dropped from the 
non-anchor images prior to storing the associated data 
in a memory. In a step (c), data associated with the 
anchor images is stored in the memory, e.g., without 
line dropping. 

so [0013] In a step (d). the data associated with the 
non-anchor images is retrieved from the memory for 
output to a display function, with no further line drop- 
ping. In a step (e), the data associated with the anchor 
images is retrieved from the memory, and lines are 

55 dropped prior to output to the display function. 

[001 4] Thus, the full anchor picture data is stored in 
the memory for use in decompressing subsequent and 
previous predictive-coded images. However, the inven- 
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tion takes advantage of the fact that the full non-anchor 
picture data need not be stored, thereby freeing addi- 
tional memory space for accommodating the letterbox 
aspect ratio conversion. 

[001 5] The digital video images may be received at 
the decoder via a broadband communication network. 
[001 6] During the line dropping process mentioned 
above, every nth line is dropped from the non-anchor 
images in step (b), and every nth line is dropped from 
the anchor images in step (e). For example, for an 
aspect ratio conversion from 4:3 to 16:9, every fourth 
line is dropped. 

[001 7] A corresponding apparatus is presented. 
BRIEF DESCRIPTION OF THE DRAWINGS 
[0018] 

FIG. 1 illustrates a decoder in accordance with the 
present invention. 

FIG. 2 illustrates processing of an l-picture or a P- 
picture in accordance with the present invention. 
FIG. 3 illustrates processing of a B-picture in 
accordance with the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0019] The present invention relates to a method 
and apparatus for converting a digital video image to a 
higher aspect ratio format at a decoder by line dropping. 
[0020] As mentioned, MPEG-2 video decompres- 
sion requires the use of an external memory, such as 
DRAM, for frame buffers, and a compressed video 
stream buffer (VBV buffer). For example, a 16 Mbit EDO 
DRAM running at 27 MHz may be used. Moreover, a 
frame buffer arrangement as described in U.S. patent 
5,675.387 to C. Hoogenboom and B. Vuong, entitled 
"Method and Apparatus fa Efficient Addressing of 
DRAM in a Video Decompression Processor," may be 
used. The buffer arrangement described therein is opti- 
mized for handling MPEG-2 Main Profile at Main Level 
requirements. In the disclosed scheme, decoding effi- 
ciency is inproved by reducing the number of times that 
different rows of the DRAM must be addressed in order 
to retrieve prior video frame pixel data that is necessary 
to reconstruct a current video frame. 
[0021] As is known, an l-picture refers to an irrtra- 
coded picture that can be decoded without referring to 
another picture, a P-picture refers to a forward predicted 
picture that can be decoded using the previous decoded 
I- or P-picture, and a B-picture refers to a bi-directionally 
predicted picture that can be decoded using the previ- 
ous and next I- or P-decoded pictures. I- and P-pictures 
are therefore anchor pictures since they may be used as 
a reference to predict another picture. Moreover, an I-. 
P- or B- picture may comprise an entire frame, or only a 
portion of a frame For example, Video Object Planes as 
known from the MPEG-4 standard are arbitrarily shaped 



images. 

[0022] Trie term "anchor image" is used herein to 
denote any image (such as I- and P-pictures) that can 
be used for predicting another image, while the term 
5 "non-anchor image" is used to denote any image (such 
as a B-picture) that cannot be used for predicting 
another image. An anchor image need not actually be 
used for predicting another image. Moreover, the term 
"image" is used to include a frame of a progressive scan 
w data sequence, a field of an interlaced scan data 
sequence, and arbitrary as well as rectangular or other- 
wise symmetric images. 

[0023] For decoding 16:9 aspect ratio, or letter box, 
images, the display processing is about 25% faster than 
is the processing for standard 4:3 aspect ratio images due 
to the smaller display image caused by the Wack 
regions that are displayed above and below the active 
video. This is a problem since the display time for a B- 
picture is typically about half a frame time from the time 
20 it is decoded. Moreover, a longer delay between decod- 
ing and display requires a larger B-picture buffer for 
storing the decoded pixel data prior to display. However, 
as mentioned, with conventional decoder memory con- 
figurations, there is no additional memory space availa- 
25 be to accommodate this new requirement. 
Furthermore, the cost of adding additional memory is a 
problem, in particular, for mass produced decoders/set- 
top boxes that must be produced at the lowest possible 
cost 

30 [0024] Thus, if 16:9 aspect ratio conversion is 
attempted without the additional B-picture buffer space, 
a display under run can occur, wherein an undesirable 
errored image may be displayed to the viewer. 
[0025] For PAL mode video data, a video decom- 
35 pression processor (VDP) has about half of the B-pic- 
ture buffered. This is due to the MPEG-2 requirement of 
a 1.75 Mbit VBV buffer. 

[0026] In accordance with the present invention, by 
line dropping on the decoding-side of a decoder for the 
40 non-anchor pictures (B-pictures), the 16:9 letter box 
mode can be implemented without the cost of additional 
memory space and bandwidth. For anchor-pictures (I- 
and P-pictures), line dropping occurs on the display- 
side of the decoder. Line dropping is also known as 
45 scaling by decimation. 

[0027] FIG. 1 illustrates a decoder in accordance 
with the present invention. The decoder 100 includes a 
decompression engine 1 10 that receives a compressed 
digital video bitstream from a channel, such as from a 
so cable or satellite broadband communication network. 
The decompression engine 110 performs conventional 
decompression functions, including variable length 
decoding, inverse quantization, an inverse spatial trans- 
formation, and motion compensation and estimation 
55 processing, as required. 

[0028] For predictive-coded (e.g., inter-frame 
coded) pictures, such as P- and B-pictures, the decom- 
pression engine 1 10 retrieves prior and/or future image 
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data from a memory 150 via line 1 15. The memory 150 
may be a 16 Mbit SDRAM or EDO, for example, with 
allocated memory spaces for providing an l-picture 
buffer 152, a P-picture buffer 154, a B-picture buffer 
156, and a VBV buffer 158. The decompression engine 
1 10 provides the decompressed current picture data to 
a picture type reader 122, and to a switch 146. 
[0029] The picture type reader 122 determines the 
picture type of the current picture (e.g.. frame) by read- 
ing the appropriate header information of the current 
picture data, and provides this picture type information 
to a control 140. The control 140 may include a micro- 
processor or other hardware, firmware, and/or software 
element for receiving and processing the picture type 
information. 

[0030] If the current picture is an anchor picture, 
such as an I- or P-picture, the control 1 40 sends a signal 
to cause the switch 146 to route the current picture data 
directly to the memory 150 via line 122, bypassing a 
decoding-side line dropper 120. However, if the current 
picture is a non-anchor picture, such as a B-picture, the 
control 140 sends a signal to cause the switch 146 to 
route the current picture data to the line dropper 120. 
The line dropper 120 may include a line counter function 
which can detect and count each line of the current 
image data. The line dropper 120 drops every nth line of 
the current image data prior to outputting the data to the 
memory 150. For conversion from a 4:3 aspect ratio to 
a 16:9 aspect ratio, every fourth line is dropped (since 1 
-4/3/16/9=1/4). 

[0031] The control 140 may be responsive to a 
select signal, e.g., that a user provides via a hand-held 
remote control or the like, or which is responsive to data 
carried in the data stream indicating that a different 
aspect ratio should be used for display. 
[0032] In accordance with the present invention, the 
B-picture data is not used for prediction by the decom- 
pression engine 110, and therefore the full B-picture 
image need not be stored in the memory 150. However, 
the P- and l-picture data may be required for prediction 
by the decompression engine 110, and therefore this 
data is stored in full in the memory 150. 
[0033] For example, for an NTSC image with an 
original resolution of 720 pixels x 480 lines, line drop- 
ping of every fourth line will result in a displayed image 
having 360 lines. Similarly, for a PAL image having 720 
pixels x 576 lines, line dropping of every fourth line will 
result in a displayed image having 432 lines. Black pix- 
els fill the areas above and below the active video lines. 
[0034] Additionally, although conversion of an 
image from a 4:3 aspect ratio to a 1 6:9 aspect ratio has 
been discussed, the invention may provide other con- 
version formats by dropping fewer or more video lines. 
[0035] On a decoding-side of the decoder 1 00. data 
stored in the memory 1 50 is output to a display function 
1 80 to provide data that is suitable for display on a tele- 
vision or other device. The display function 180 formats 
the data for display in a known manner, e.g., according 



to the CCIR standard. Specifically, the picture type of 
the output data is determined by a picture-type reader 
1 72. which communicates with the control 1 40. The pic- 
ture type readers 122 and 172 may shared common 
5 components and need not be independent, but may be 
if desired. 

[0036] Optionally, the picture type of each picture 
need only be determined once, prior to storage in the 
memory, by correlating the timing of the output and 
w input pictures of the memory 1 50 using a suitable timing 
schema For example, the Presentation Time Stamp 
(PTS) and picture type of each picture may be read for 
each picture at the decoding-side of the decoder 100, 
and stored at the control 140. A clock and memory 
is associated with the control 1 40 can correlate the picture 
type of the picture data output from the memory 1 50 on 
the display-side with the previously recorded informa- 



[0037] However, tor illustration, the example 
20 decoder 100 of FIG. 1 independently determines the 
picture type of each picture that is output from the mem- 
ory 150. 

[0038] If the picture output from the memory 1 50 is 
a non-anchor picture, the control 140 causes switches 

25 148 and 149 to route the data directly to the display 
function 1 80, bypassing a display-side line dropper 1 70. 
There is no need for further line dropping for the non- 
anchor frame data since the required line dropping has 
already occurred at the decoding-side line dropper 1 20. 

30 [0039] However, if the output picture is an anchor 
picture, the control 140 causes a switch 148 to route the 
data to the display-side line dropper 1 70 via line 1 41 for 
line dropping of every nth line. The anchor picture data 
is then provided via switch 149 to the display function 

35 180. 

[0040] Note that the decoder configuration shown in 
FIG. 1 is an example only, and that the aspect ratio con- 
version of the present invention may be accomplished 
using a variety of hardware, color firmware and/or soft- 

40 ware configurations. 

[0041] If no aspect ratio conversion is desired, the 
control 140 causes the switches 146, 148 and 149 to 
bypass the line droppers 120 and 1 70 at all times. 
[0042] FIG. 2 illustrates processing of an l-picture 

45 or a P-picture in accordance with the present invention. 
For illustration, an NTSC image having 480 lines is 
assumed, although other television signals, such as 
PAL, may be used. Additionally, the aspect ratio is trans- 
formed from 4:3 to 16:9 in this example, although other 

so aspect ratios may be used. The original, full decom- 
pressed image of the l-picture or P-picture 200 corre- 
sponds to the output of the decompression engine 1 10 
of FIG. 1. The image 200 includes active video lines 1- 
480. Since line dropping has not yet occurred, the 

55 stored image 240. corresponding to the data in the 
memory 150 of FIG. 1. is the same as the full decom- 
pressed image 200. 

[0043] The displayed image 280 shows the data 
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output from the line dropper 170 of FIG. 1 , where every 
fourth active video line has been dropped. Accordingly, 
there are only 360 lines in the displayed image 280, 

e.g., lines 1, 2, 3, 5, 6 475. 477, 478 and 479. The 

last active video line of the image 280 corresponds to 
line 479 of the decompressed image 200. Black pixels 
are typically provided above and below the active video 
lines of the displayed image. 

[0044] FIG. 3 illustrates processing of a B-picture in 
accordance with the present invention. The original, full 
decompressed B-picture image 300 includes lines 1- 
480. The stored B-picture image 340 corresponds to the 
data output from the line dropper 1 20 of FIG. 1 . Accord- 
ingly, every fourth line of the image has been dropped. 
The displayed B-picture image 380 corresponds to the 
data on line 143 of FIG. 1, and includes a total of 380 
lines for the NTSC video example discussed. Again, 
black pixels are provided above and below the active 
video lines in the displayed image 380. 
10045] Accordingly, it can be seen that the present 
invention provides a method and apparatus for convert- 
ing a digital video image to a higher aspect ratio format 
at a decoder by line dropping. Line dropping for non- 
anchor pictures occurs on the decoding-side of the 
decoder, prior to storage in memory, while line dropping 
for anchor pictures occurs on the display-side of the 
decoder, after being retrieved from the memory, and 
prior to display. 

[0046] The present invention therefore can provide 
an aspect ratio conversion capability without requiring 
additional memory space or bandwidth that would oth- 
erwise be required due to the increased delay between 
decoding time and display time incurred with letterbox 
aspect ratio conversions. 

[0047] Although the invention has been described 
in connection with various specific embodiments, those 
skilled in the art will appreciate that numerous adapta- 
tions and modifications may be made thereto without 
departing from the spirit and scope of the invention as 
set forth in the claims. 

[0048] For example, while the invention was dis- 
cussed in connection with a cable or satellite television 
broadband communication networks, it will be appreci- 
ated that other networks such as local area networks 
(LANs), metropolitan area networks (MANs), wide area 
networks (WANs), internets, intranets, and the Internet 
may be used. 

[0049] Additionally, the invention can be adapted for 
use with digital video standards other than MPEG-2, 
and television standards other than NTSC and PAL. 

Claims 



1. A method for changing the aspect ratio of digital 
video images, each comprising a plurality of video 
lines, comprising the steps of: 

(a) determining corresponding picture types of 



successive digital video images received at a 
decoder; 

said picture types including anchor images 
s and non-anchor images; 

(b) dropping lines from the non-anchor images 
prior to storing data associated therewith in a 
memory; 

10 (c) storing data associated with the anchor 

images in the memory; 

(d) retrieving the data associated with the non- 
anchor images from the memory for output to a 
display function; and 
is (e) retrieving the data associated with the 

anchor images from the memory, and dropping 
lines thereof prior to output to the display func- 
tion. 

20 2. The method of claim 1 , wherein: 

the data associated with the anchor images is 
stored in the memory in said step (c) without 
dropping lines thereof. 



25 



30 



35 



3. The method of claim 1 or 2, wherein: 



the data associated with the non-anchor 
images is retrieved from the memory in said 
step (d) without dropping any further lines 
thereof. 



4. 



The method of 
wherein: 



one of the preceding claims, 



40 5. 



45 



6. 



50 



55 



said successive digital video images are 
received at the decoder via a broadband com- 
munication network. 

The method of one of the preceding claims, 
wherein: 

said successive digital video images received 
at the decoder have an aspect ratio of 4:3; and 
the data output to the display function has an 
aspect ratio of 16:9. 

The method of one of the preceding claims, 
wherein: 

every nth line is dropped from the non-anchor 
images in said step (b); and 
every nth line is dropped from the anchor 
images in said step (e). 

The method of one of the preceding claims, 
wherein: 
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said non-anchor images comprise bi-direction- 
ally predicted images. 

8. The method of one of the preceding claims, 
wherein: 

said anchor images comprise at least one of (i) 
intra-coded images, and (ii) forward predicted 
images. 

9. An apparatus for changing the aspect ratio of digital 
video images, each comprising a plurality of video 
lines, comprising: 

a picture type reader for determining corre- 
sponding picture types of successive digital 
video images received at a decoder; 
said picture types including anchor images and 
non -anchor images; 

a decoding-side line dropper for dropping lines 
from the non-anchor images prior to storing 
data associated therewith in a memory; 
means for storing data associated with the 
anchor images in the memory; 
means for retrieving the data associated with 
the non-anchor images from the memory for 
output to a display function; and 
means for retrieving the data associated with 
the anchor images from the memory, and a dis- 
play-side line dropper for dropping lines thereof 
prior to output to the display function. 

10. The apparatus of claim 9, wherein: 

the data associated with the anchor images is 
stored in the memory without dropping lines 
thereof. 



every nth line is dropped from the non-anchor 
images by said decoding-side line dropper; 
and 

every nth line is dropped from the anchor 
5 images by said display-side line dropper . 

15. The apparatus of one of claims 9 to 14, wherein: 

said non-anchor images comprise bi-direction- 
10 ally predicted images. 

1 6. The apparatus of one of claims 9 to 1 5, wherein: 

said anchor images comprise at least one of fi) 
is intra-coded images, and (ii) forward predicted 

images. 



11. The apparatus of claim 9 or 10, wherein: 

40 

the data associated with the non-anchor 
images is retrieved from the memory without 
dropping any further lines thereof. 

1 2. The apparatus of one of claims 9 to 1 1 , wherein: 45 

said successive digital video images are 
received at the decoder via a broadband com- 
munication network. 

50 

13. The apparatus of one of claims 9 to 12, wherein: 

said successive digital video images received 
at the decoder have an aspect ratio of 4:3; and 
the data output to the display function has an ss 
aspect ratio of 16:9. 

14. The apparatus of one of claims 9 to 13, wherein: 
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(57) A method and apparatus for converting a digital 
video image to a higher aspect ratio format at a decoder 
by line dropping. For example, conversion from a 4:3 to 
a 16:9 letterbox format may be achieved. Line dropping 
for non -anchor pictures (e.g. : B-pictures) occurs on a 
decoding-side of the decoder prior to storage in mem- 
ory. Line dropping for anchor pictures (e.g., I- and P- 



pictures) occurs on a display-side of the decoder, after 
being retrieved from the memory, and prior to display. 
Additional memory space is freed to allow storage of ad- 
ditional decoded data, thus compensating for the de- 
crease in display processing time caused by a reduced 
number of active video lines that are processed with the 
letter box format. 



CO 
< 

oo 
oo 

CO 
CM 

o 



CL 

LU 



,140 



122^ 



CONTROL 



SO£CT 
i SIGNAL 



100 



PICTURE 
TYPE 
READER 



COMPRESSED 
WGfTAL 
VIDEO 
BIT STREAM 



PICTURE 

TYPE 
READER 



H72 



,110 



DECOMPRESSION _J^, 
ENGINE 



r 



M22 



V 



LINE . 
DROPPER 



146 



^120 
152- 

154- 



^115 



156- 



158- 



I 

148 I 

ui 
k 



✓170 



LINE 
DROPPER 



,180 



LP 



DISPLAY 
FUNCTION 



COR 



DATA 



l-PICTURE 
BUFFER 



P-P1CTURE 
BUFFER 



B- PICTUR E 
BUFFER 



VBV BUFFER 



,-150 



M43 



16 MBIT SDRAM 



FIG.1 



P noted by Jouve, 75001 PARIS (FR) 



BNSDOCID: <EP 1026B84A3J_> 



EP 1 026 884 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 
EP 00 10 0637 



DOCU MENTS CONSIDERED TO BE RE LEVAN T 



Category 



Citation of document with indication, where appropriate, 
of retevant passages 



Retevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (im.Ct.7) 



D,A 



US 6 256 945 Bl (BAE SUNG OK ET AL) 
3 July 2001 (2001-07-03) 
& KR 98 068 686 A (LG ELECTRONICS INC) 
26 October 1998 (1998-10-26) 

* column 2, line 48 - line 65 * 

* column 5, line 3 - line 32 * 

* figure 5 * 

* coluimi 6, line 14 - line 54 * 

US 5 862 268 A (B0EHLKE KENNETH ALFRED) 
19 January 1999 (1999-01-19) 

* column 1, line 24 - line 40 * 

JP 10 079941 A (KQHIYAMA) 
24 March 1998 (1998-03-24) 

6 US 5 867 219 A (K0HIYAMA KIY0SHI) 
2 February 1999 (1999-02-02) 

* figure 1 * 

* figure 3 * 

US 5 675 387 A (VU0NG BA0 ET AL) 

7 October 1997 (1997-10-07) 

* abstract * 



The present search report has been drawn up for all claims 



1-16 



H04N5/44 



1,6,9,14 



1-16 



1,9 



TECHNICAL FIELDS 
SEARCHED (lntCI.7) 



H04N 



Ptace <* search 

BERLIN 



Date of completion of the search 

6 May 2003 



Exam;rter 

BLAIS, D 



CATEGORY OF C TED DOCUMENTS 

X : particularly relevant tf taken alone 

Y : particularly relevant a combined with another 

document of the same category 
A : technological background 
O ; non-written disclosure 
P : Intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on. or 

after the tiling date 
D : document cited in Ihe application 
L : document cited for other reasons 



iTimmixioi it^samQ patent family, corresponding 
document 



10968&4A3 I > 



EP 1 026 884 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 00 10 9637 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP (lie on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

06-05-2003 



Patent document 


Publication 


Patent family 


Publication 


cited in search report 


date 


member(s) 


date 



US 6256045 Bl 03-07-2001 NONE 



US 5862268 A 


19-01- 


1999 


AT 


202884 T 


15-07-2001 








AU 


6777898 A 


20-10-1998 








DE 


69801046 Dl 


09-08-2001 








DE 


69801046 T2 


29-05-2002 








EP 


0970582 Al 


12-01-2009 








WO 


9843422 Al 


01-10-1998 


JP 10079941 A 


24-03- 


■1998 


US 


5867219 A 


02-02-1999 


US 5675387 A 


07-10- 


■1997 


AU 


688521 B2 


12-03-1998 








AU 


2729195 A 


29-02-1996 








BR 


9503640 A 


28-05-1996 








CA 


2155260 Al 


16-02-1996 








CN 


1121673 A 


01-05-1996 








DE 


69526478 Dl 


29-05-2002 








DE 


69526470 T2 


19-12-2002 








EP 


0697794 A2 


21-02-1996 








HK 


1012140 Al 


27-09-2002 








JP 


8195960 A 


30-07-1996 








NO 


953193 A 


16-02-1996 



m For more details about this annex : see Official Journal of the European Patent Office, No. 1 2/82 



3 



BNSDOCID: <EP. 



.1026884A3_I_> 



